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Abstract 
INFLUENCE OF THE VITAMIN D3 ANALOG EB 1089 ON SENESCENCE AND 
CELL DEATH PATHWAYS IN THE RESPONSE OF BREAST TUMOR CELLS TO 
IONIZING RADIATION 
By Gerald Alan DeMasters, Ph.D 
A dissertation submitted in partial fulfillment of the requirements for the degree of Doctor 
of Philosophy at Virginia Commonwealth University. 
Virginia Commonwealth University, 2006 
Major Dissertation Director: David A. Gewirtz, Ph.D 
Professor, Department of Pharmacology and Toxicology 
A senescence-like growth arrest succeeded by rapid recovery of proliferative 
capacity is observed in MCF-7 breast tumor cells exposed to fractionated radiation (5 x 
2Gy) alone. Exposure to the vitamin D3 analog EB 1089 (100nM) prior to irradiation 
converts the initial growth arrest response to cell death in part through the inhibition of 
radiation-induced senescence and promotion of both apoptotic and autophagic cell death. 
More importantly, EB 1089 was shown to profoundly reduce the rate of recovery 
following fractionated irradiation. The effect of EB 1089 on the temporal response to 
radiation is also observed in MCF-7 cells expressing caspase 3, but not in cells where p53 
function is abrogated. EB 1089 does not increase radiation-induced DNA damage or 































































































































































































